
a belief that seems scarcely consistent with the general
observation of the length of time needed to effect repair
and restoration of function in nerve tracts which have
been the seat of an inflammatory process

—

must neces-

sarily regard these formidable paralyses as transitory
effects of the toxines of infection.

If, then, such toxines can cause extensive paralyses
of peripheral uerves without the aid of inflammation,
there is little difficulty in perceiving how they may
also, by their depressing, irritating, or paralyzing in-
fluence on nerve centres, determine death in various
forms, by heart-failure, by asphyxia, and even by pain
and shock. Also it is obvious bow important must be
the influence of family constitution and personal idio-
syncrasy in shaping the fatal issue. A single sharp
agony sometimes ushers in an attack of localized neuri-
tis ; and pain in the head or chest or elsewhere was a
notable feature at the critical points in the history of
the family to which I have referred. Was there a
correlation between these two facts, or did ptomaines
alone cause pain enough to kill ? What changes do
toxines effect in the nerve elements, to induce now

lingering, and again sudden, death ?
The questions may not be answered ; but the asking

serves its purpose of illustrating the obscurities still so
often attending the termination, as well as the origin
and course, of acute infection.

CRYSTALLINE DEPOSITS IN THE URINE:
THEIR CAUSATION AND RELATION TO
RENAL DISEASES.1

BY EDWARD M. GREENE, A.M., M.D.

(Concluded from No. 22, p. 541.)
Cases of oxaluria and uric-acid crystals, associated

with more or less dull pain in the lumbar region, are
familiar to all, and require no further comment other
than to emphasize the importance of a microscopical
examination of urine, in order to differentiate them
from lumbago, muscular strain or uterine disease.
There are rare cases, however, in which there occurs
a sudden precipitation in the kidneys of a large
amount of crystals, causing agonizing pain fully as
severe as that produced by calculus. In these cases it
has been supposed that a stone was actually passed,
but was not found on account of careless observation.
This, I am couvinced, is not always the case. I have
had an opportunity to study this interesting condition
in two cases, which I will relate.

Mr. R. F., a chemist, age thirty-one — pale, of a
nervous temperament, rather below medium weight,
but of good muscular development, of good habits,
family history negative

—

bad previously passed two
life-insurance examinations, but recently had been
under considerable mental strain from family troubles,
and suffered considerably with dyspeptic symptoms.
In August, 1891, he had been taken suddenly, for'the
first time, with severe pain in the abdomen and lumbar
region, but recovered after one day's treatment with
morphine and cathartics.

The physician who had charge of him at that time
did not examine the uriue, but thought that the colic
was connected with constipation. In the next two
months he had similar, but not very severe attacks.

I saw him first on November 19, 1891, three months
1 Read before the Boston Society for Medical Observation, March

5,1694.

after the beginning of this trouble. The pain in this
attack began while he was at work in his laboratory,
and rapidly increased in severity, so that he had barely
time to get'home and into bed before calling me. I
found him groaning apparently in intense agony, and
at once gave him one-quarter of a grain of morphine
hypodermically, repeating it about an hour later.
Pain was most severe in the right lumbar region, ex-
tended down the abdomen in the direction of the ureter
to the bladder. There was considerable pain also in
the left lumbar region, and tenderness on pressure on
both sides. The skin was moist and pale, and the
pulse about 60. Expression was worn and anxious,
and he was constantly nauseated and had severe

vomiting. Morphia was continued as necessary, and
the pain gradually wore off and disappeared entirely
iu four days. There was no increased frequency of
micturition. The first urine passed after the pain
began was of a high, slightly smoky color ; acid ;
specific gravity 1,028 ; one-tenth per cent, of albumen ;
sediment considerable in amount, and consisted of con-
siderable altered blood, excess of mucus and leucocytes,
and numerous calcic-oxalate crystals. Under the use
of alkalies aud a large amount of water the calcic oxa-
late disappeared in a few hours, and the blood and
albumen two or three days later.

Ou November 28th the urine was alkaline ; specific
gravity 1,025; free from albumen, blood or casts, but
there was a slight increase of leucocytes aud mucus.
December 2d, urine was high-colored, strongly acid,
specific gravity 1,027, no albumen, but a considerable
sedimeut consisting of calcic oxalate and mucus shreds.
December 5th, there was no albumen, and a few
leucocytes only in the sediment. The uriue was all
saved and examined before being thrown away, and
never contained calculi or even gravel large enough to
be seen by the naked eye.

December 29th, I was summoned by a carriage to
come at once to his place of business, aud found him
in another severe attack. He had not had time to get
home, but was lying on the floor iu great pain, vomit-
ing, aud almost dazed. I injected morphiue subcuta-
ueously, and drove at once with him to the Massachu-
setts General Hospital, where he arrived almost in a
state of collapse, rolling about with the paiu, in spite
of one-half a grain of morphia given subcutaneously.
Pain was located principally iu the back, just below
the twelfth rib on the right side, from which it would
shoot occasionally down to the right testicle in a line
corresponding with the ureter. There was less severe

paiu iu the left loiu, but both sides were teuder on

palpation. There was no evidence of floating kidney.
Pulse was 50, small aud weak, but regular. He was

given one-eighth of a grain of morphia every two
hours aud a poultice applied. The paiu became grad-
ually less, aud almost disappeared after two days.
Unfortunately, the first urine passed was not preserved,
and in the hospital history there is no record of the
uriue, except that on December 31st it is stated that
the " urine shows no coustant crystalline sediment."
On January 9th, an examination of the urine was
made by Prof. E. S. Wood, as follows : " Color nor-

mal, acid, 1,019, urea and uric acid normal, albumen
very slight trace, sediment slight, and showed a few
hyaline and finely granular casts, some of large diame-
ter, probably from the straight tubules." During his
stay in the hospital no calculus was found, nor any
gall-stones in the stools. The pulse ranged from 50
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to 60, but during the last four days from 60 to 70, and
the temperature from 98° to 99°.

As there was no evidence of stone in the kidney, he
was discharged well January 9th.

I did not know the secret of the patient's mental
and physical condition until he asked me to testify in
divorce proceedings on July 1, 1893.

It seems that some six months before these attacks
began he had married a young woman on only two
weeks' acquaintance. She was a public singer, and,
according to her own admission, she never once allowed
her husband any sexual connection, on the ground
that pregnancy would spoil her figure and hurt her
voice. She slept with her husband constantly. I
testified that this state of affairs had brought on neu-
rasthenia, melancholia and dyspepsia, which predis-
posed to the formation of calcic oxalate, and that his
constant ungratified sexual desire tended to increase
the hyperaemia of the kidneys. No contest was made,
aud the judge granted absolute divorce.

He did not return to his wife after leaving the hos-
pital, and never had another attack. He has also
gained ten or fifteen pounds in weight, and now feels
perfectly well.

The second case I had a good opportunity to watch,
as he was under observation at my own house during
two of his attacks. The patient was a young business
man, aged twenty-nine, married, of good family and
personal history, strong and well-developed, of average
weight.

His first attack occurred without any previous warn-

ing at 6.30 a. m. on July 3, 1891. This pain, which
was severe, was in the left lumbar region, and lasted
all day. The treatment was morphia injections.

The second attack was milder, lasting only a few
hours, and occurred some six or eight months later.
The physician then in charge was said to have been
puzzled how to account for the attacks. The third
attack occurred under my observation December3,1892.
The patient had been at work as well as usual duringthe day, but about the middle of the afternoon began
to have a dull pain in the lumbar region. The pain
gradually increased in the course of an hour, when the
patient came to consult me about it.

Almost as soon as he reached the office the pain be-
came severe, aud I gave him one-eighth of a grain of
morphia by the mouth. In a few minutes the pain
was so severe that I gave him one-quarter of a graiu
of morphia subcutaneously.

This had no effect, and he was soon shrieking with
pain and tossing about in agony. The skin was
blanched and covered with perspiration, the pulse was
62. Paih was referred mostly to the right lumbar
region over the kidney, and, to a less extent, to the
region of the left kidney. The pain did not especially
follow the course of the ureter, and there was no
desire to micturate.

Both flanks were tender on pressure. Ether was
then given and pushed to complete anaesthesia. On
removing the ether after a few minutes the patient
complaiued again, and more ether was given. In
about half an hour the ether was again removed. The
patient was very hilarious and happy in coming out of
the ether, and said he had no pain at all.

He soon began to pass urine iu large amounts.
The first specimen passed after the attack was pale,
acid, 1,013, albumen a slight trace (oue-fifteenth per
cent.), sediment considerable, and consisted of clumps

of small calcic-oxalate crystals imbedded in mucous

shreds, a little blood, epithelial cells (probably from
the pelvis of the kidney), and a few hyaline casts,
some of which contained small calcic-oxalate crystals.
The urine passed the next forenoon was perfectly nor-
mal, except for a few blood-globules.

Specimens examined occasionally for several weeks
showed nothing abnormal. The entire amount of
urine passed for several days after the attack was
saved and examined by me, but no trace of calculus
was found. In the previous attacks the patient is
positive that he never passed a stone, although he
watched for one constantly. There was apparently
no exciting cause iu this case, such as exposure to
cold, over-exertion or over-eating. He never ate
rhubarb.

On September 22, 1893, this patient had another
similar attack. He suffered severely for nearly two
hours before I could get to him and give him ether.
The ether was kept up most of the time for four hours,
when the pain entirely disappeared. During the next
night the pain returned in a mild form for about an
hour. The next forenoon he went to business at
about ten o'clock, although he " felt as though he had
been on a spree." The first urine passed after the
paiu was high-colored; specific gravity of 1,020; very
slight trace of albumen ; a considerable sediment, con-

sisting of a large amount of calcic-oxal? te crystals,
singly and in microscopical concretions ; considerable
blood ; and a moderate number of hyaline casts. No
stone was passed, and a day or two later the urine was
normal. The only cause I can find for oxaluria iu
this case is an habitually concentrated urine from
drinking too little water. There was no evidence of
floating kidney.

The treatment of these two cases during the parox-
ysms suggests to me the almost uselessness of mor-

phine injections, in addition to their danger, and the
remarkable success of ether in relieving the pain en-

tirely aud cutting short the attacks. The attacks iu
which morphine had been used were prolonged and
painful.

The secret, it seems to me, is this : opium, accord-
ing to Lauder Brunton, frequently lessens the quantity
of urine ; while, according to H. C. Wood and Brun-
ton, ether stimulates the heart at the same time that
it dilates the blood-vessels, increases very markedly
the blood-pressure, and thus renders the peripheral
circulation very vigorous. The abundance of urine
and its low specific gravity after ether, in the second
case just reported, indicate that by this means a large
amount of water is at once poured through the renal
tubules. Thus we get instant relief of pain and re-
move its cause at the same time.

The remarkable thing about these cases is the sud-
denness with which the crystals are precipitated aud
their rapid disappearance, together with albumen and
blood. I have not beeu able to find any good account
of similar cases. Dr. G. W. Allen read before the
Suffolk District Medical Society iu April, 1891,2 a re-

port of three cases of renal colic in which the pain
exactly simulated that caused by calculi, but none were
found. In his first and third cases no report as to the
urine was made, aud, in the second case, the urine was
said to have been passed in very small amount during
the attack, " not enough in all to furnish a specimen
for examination, but it looked perfectly normal,"

> Boston Medical and Surgical Journal, June 25,189L
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During the next two weeks the urine was carefully
examined, but nothing found to account for the attack.
He was unable to make an exact diagnosis, but raised
the question whether the symptoms might not be due
simply to renal neuralgia.

Edes, in an article in " Pepper's System of Medicine,"
recognizes the possibility of the occurrence of renal
colic not caused by calculi. He says : " Most physi-
cians have seen cases when the same set of symptoms
has not been followed either by the discharge of the
stone per urethram or by the evidence of its continued
sojourn anywhere in the urinary organs. They may
occur in persons of a neuralgic tendency in connection
with the uric or oxalic diathesis. If, after careful
watching, no stone appears, and, on the other hand,
the pain does not continue, and no pus gives evidence
of pyelitÍ8, it is highly probable that no stone is, or
has been, present. A true neuralgia may undoubtedly
exist."

My own opinion is that while neuralgia of the kid-
ney is possible, that it is not a sufficient explanation for
the very severe cases of sudden onset, short duration,
aud sudden termination. The five cases reported by
myself and Dr. Allen were all in men, while it is in
women that we are most likely to get neuralgia and
hysterical pain. These cases I believe to be more

commonly due, as Edes hiuts above, to irritation by
crystals. In my cases it was only the first specimen
passed that gave the clue to the true condition. The
pain in these cases is usually in both kidneys, rather
than in one, as is usually the case with calculi. It can
be distinguished from the pain due to sudden obstruc-
tion of the ureter, as in movable kidney, by the fact
that we get no evidence of movable kidney by palpa-
tion, by the presence of the crystals and by the occur-
rence of more or less pain in both kidneys. Iu gall-
stones the pain is not exactly in the same position, and
we soon get a jaundiced urine. It is a singular fact
that in jaundice calcic oxalate is likely to be very
largely increased. Fagge quotes Schultzeu as having
found as much as seven and a half grains of calcic
oxalate in twenty-four hours in cases of jaundice. Iu
other conditions which might be confounded with renal
colic the onset of pain is not sufficiently suddeu.

treatment.

Bearing in mind the etiological factors considered
above, the treatment required to prevent these crystal-
line deposits obviously consists in preventing the for-
mation of uric acid and calcic oxalate in the system,
and, secondly, in preventing their precipitation in the
kidneys. The first result is to be gained by hygienic
and dietetic measures, while the second requires medi-
cinal treatment.

The hygienic measures consist of an out-of-door life,
as far as practicable, exercise, and baths. The plethoric,
high living, uric-acid victim, with his tissues crowded
with waste material, evidently requires all the out-of-
door exercise he cau stand and warm baths to stimulate
the eliminative action of the skin. The other class of
debilitated, anaemic, neurasthenic subjects of uric acid
or calcic oxalate are equally iu need of fresh air to
assist their feeble oxidizing powers, but we must be
careful not to overtax their weak constitutions with
too much exercise and bathing. In the consideration
of diet it is especially necessary that digestion should
be perfectly performed, failure in this respect causing
more defective metabolism than could possibly arise

from a little more or a little less of some particular
article of food.

Most persons are able to digest lean meat more

easily than starchy, saccharine, or fatty substances. In
the three latter classes of foods, if digestion is slow,
fermentation is sure to occur and the resulting acids
are taken into the blood, thus lessening its alkalinity and
solvent power and interfering with all the metabolic
processes. Iu the majority of cases, therefore, a diet
containing a considerable proportion of albuminous
material, supplemented by succulent vegetables, will
be more easily digested than oue iu which the starchy
and saccharine elements predominate. The diet must
be carefully suited to each individual case. Stimulants
of all kinds must be avoided. Iu cases of oxaluria we
must avoid the ingestion of vegetable substances con-

taining oxalic acid, such as tomatoes, sorrel, rhubarb,
onions, turnips, cauliflower, and asparagus. The free
use of pure water and of milk is extremely important.
As we have already seen the urine containing crystal-
line deposits is almost always concentrated and highlyacid. Water at the same time dilutes the urine and
renders it relatively less acid.

Drinking hot water at bedtime acts very beneficially
as a diuretic and gives a copious flow of urine in the
morning

—

a point of importance, as Roberts and
others have shown that uric acid is largely precipitated
in the urine in the early morning hours.

The medicinal treatment to prevent the formation
of crystalline deposits of uric acid differs from that
required in oxaluria and will be considered separately.

We cau, as pointed out by Roberts in his recent
Croomiau lectures, effectually prevent by medicinal
treatment the occurrence of those conditions of the
urine under which alone the formation of uric-acid
crystals is possible. The immediate determining cause
of the precipitation is excessive acidity of the urine
and the essential indication of preventive treatment is
to diminish the acidity.

Chemically it is impossible for uric acid to be de-
posited from an alkaline urine and not at all likely in a
neutral or feebly acid uriue. A study of the normal
variation of the urine at different periods of the day
and night leads to the inference that the liability to
uric-acid gravel rises to a dangerous intensity only dur-
ing certain limited portions of the twenty-four hours.
The character of the urine has been shown by Roberts
to be most affected by the digestion of food, by pro-
longed fasting and by sleep.

A meal, whether composed of ordinary mixed food,
or of purely animal, or purely vegetable substances,
produces two constant effects. It lowers the acidity of
the urine aud increases its volume. Conversely, pro-
longed fasting raises the acidity and diminishes the
flow of urine. During the hours of sleep which are
also hours of fasting, the acidity of the urine reaches
its highest point aud the flow of urine reaches its low-
est point. The proportion of uric acid in the urine is
highest during tbe time of sleep, but the hourly excre-
tion is highest during the hours followiug a meal.

Obviously, therefore, the period when there is most
risk of precipitation in the kidneys is during the time
of sleep, and especially in the early morning, during
the two or three hours before breakfast. In sleep,
also, the horizontal position aud the bodily repose make
tbe urinary stream more sluggish and predispose to
crystalline precipitation. On the other hand, during
the day and the waking hours the recurrence of the
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meals keeps the urine at a low degree of acidity, or
even renders it for a time neutral or alkaline, while the
renal stream is comparatively full and rapid, and its
descent from the kidneys is favored by the force of
gravity. It is, therefore, only during the critical period
of the latter part of the night that medicinal treatment
is required. In the milder cases a single full dose of
one of the alkalies taken at bedtime suffices to prevent
the formation of uric-acid concretions. For this
purpose the citrate of potash is, perhaps, the best prep-
aration to employ. The dose for an adult is from
forty to sixty grains, dissolved in a few ounces of water.
In severer cases a second but smaller dose should be
taken during the night.

Haig has shown also that salicylate of soda has a
decided influence in increasing the excretion of uric
acid. Phosphate of soda is at the same time a good
alkalizing and laxative agent. It is also, as we have
seen above, the principal natural solvent of uric acid
in the urine. Roberts also points out that salines ex-
ercise a protective influence against the precipitation
of uric acid. People who take very large quantities
of common salt with their food experience a practical
immunity from stone. On the other hand, it is very
frequent among the children of the poor who are fed
very largely on farinaceous articles aud among the
natives of India who feed on rice. Acids and iron in-
terfere with the solubility of uric acid and with its
eliminatiou.

A fact of great practical importance mentioned by
Haig and quoted by Osier, is that " lithia, although a
beautiful solvent of uric acid in a test-tube, yet when
given by mouth never reaches the uric acid at all be-
cause it at once forms an insoluble compound with the
phosphate of soda in the blood, thus removing from
that fluid one of the natural solvents of uric acid and
diminishing its power of holding uric acid in solution."
Lithia waters, then, have been found useful because
the beneficial effect of the water itself exceeds the harm-
ful effect of the lithia contained in it. This is directly
opposed to the prevalent idea of the value of the lithia
compounds in the uric-acid diathesis.

For a plethoric habit the free use of alkaline mineral
waters, such as Carlsbad and Vichy, is important.

In the treatment of oxaluria much less is accom-

plished by chemical agents. The usual tonics suitable
for cases of debility are often required. Dilute mineral
acids, especially nitro-muriatic acid, are considered by
many as almost specifics. Their beneficial action is
probably accounted for by their power to correct diges-
tive disturbances. Phosphate and chloride of sodium
have a distinct solvent action on oxalate of lime. It
has also seemed to me, iu a few cases, that sodium
salicylate has caused the crystals to disappear.

The treatment of calculus in the kidney will not be
considered here, as the so-called "solvent" remedies
have been found entirely unreliable, and the final resort
must be to surgical methods.

Lord Roseberry on Landscape Advertising.
 — Lord Roseberry, amid the cares of office, has yet
been moved to ask : " What is to become of our Eng-
lish landscape if it is to be simply a sanitary or adver-
tising appliance ? Thiuk of the feelings of the illus-
trious Turner, if he returned to life, to see the luggers
and the coasting ships which he made so glorious in
his paintings converted into a simple vehicle for the
advertisement of a quack medicine."

ReportsofSocieties.
BOSTON SOCIETY FOR MEDICAL OBSERVA-

TION.
J. G. MUMFORD, M.D., SECRETARY.

Regular Meeting, Monday, March 5, 1894, Dr.
J. Foster Bush in the chair.

Dr. J. S. Greene read a paper on

THE OBSCURE ORIGIN AND INDETERMINATE COURSE
OF ACUTE INFECTION, AS ILLUSTRATED BY A
CASE OF MALIGNANT ENDOCARDITIS.1
Dr. Putnam : I have been very much interested in

Dr. Greene's case. It is a very striking one, and the
account he gives opens a great many questions which
we all wish with him we were better able to discuss.
Some years ago I had a case similar to this in some

respects. It was a case of infection causing death in
oue week or a little more and with lesions of paren-
chymatous neuritis. The patient had difficulty in swal-
lowing and then difficulty in breathing, before his
death. Tbe patient was a mau of nervous temperament,
otherwise iu good health, but had weakened himself
very much by excessive sexual intercourse. Other-
wise there was no apparent cause for the disease, ex-

cept that he rode home one night in a open horse-car
and was exposed to a severe wetting and chilling. The
symptoms came on that night, and he died at the end
of ten days. It is rather unfortunate that the discoveries
which we make in pathology sometimes chain our

knowledge and even <.ur imagination to a considerable
degree. We felt we had learned a great deal when
multiple neuritis was first discovered, and when the
cases began to pour iu they seemed to be covered by that
term ; but, as a matter of fact, as Dr. Greene has
pointed out, I think when it comes to a case of rapid
death of that sort, the term multiple neuritis, even
where we can establish the existence of manifest
changes in the peripheral nerves, is often inadequate
to cover the whole condition which is present. In my
case there was a considerable amount of parenchyma-
tous degeneration, swelling of axis cylinders, and great
injection, with escape of leucocytes into the surround-
ing tissue in the nerves, and a few changes of the mus-
cle. I examined the diaphragm and the phrenic nerve
with considerable care ; and although changes were

present there, it did not seem as if that could have
been sufficient for death. It seems more probable that
death was due to poisoning of the nervous centres ;
and iu my case that was in a measure borne out by the
discovery of changes at the root of the vagus nerve,
although there was nothing in the actual nucleus of
the vagus which could be called pathological as far as
I could tell. I should think it might be still open to
doubt whether in Dr. Greene's case there may not
possibly have been alterations in the peripheral nerves,
for the reason that these alterations sometimes occur
at the very extremity of the nerve and not in their
course or at the roots. The question of the cause of
death in these cases is very interesting ; and, as far as
I know, the bacteriologists do not pretend to say why
patients with diphtheria die, or why patients with tu-
bercular meningitis die. The information at our dis-
posal seems inadequate to account for the result. In
an interesting disease more or less allied to one of
the many forms of multiple neuritis, —acute ascending

1 See pago of the 557 Journal.
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